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in practice. Furthermore, everyday questions arising from design seldom warrant 
lengthy theoretical and experimental investigations. For this reason many simplified 
and ingenious concepts have been proposed from time to time [29] and various 
compilations of the formulas and references have been presented [35]. Out of this 
collection of charts and formulas the designer has often the task of selecting the 
optimum solution within the shortest possible time. 


BASIC COLUMN FORMULAS 

Fortunately, apart from highly specialized research and design, certain general rules 
exist for the three basic structural elements—columns, plates, and thin shells— 
which help us to pinpoint at least some of the important variables and modes of 
response. For example, the critical buckling load for a slender column is expressed 
as 


W CR = K c — (10.1) 

Here the moment of inertia of the column cross section denoted by I is calculated 
for that axis about which the buckling of the bar is likely to take place. It is well 
to note that this load is proportional to the modulus of elasticity but independent 
of the mechanical strength. The column factor K c is a function of the manner of 
loading and support, and once its value is adopted for the particular case at hand, 
other critical loads follow, since they are inversely proportional to the second power 
of column length. 

In real life all column action is nearly always a combination of direct axial 
compression and bending. One of the established rules for column design is known 
as the secani formula [36] developed on the basis of extensive full-scale column tests 
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Although Eq. (10.2) has both rational and experimental justification, it is seldom 
used, because the solution involves successive approximations of VF CR /A for a given 
value of I//p, where V defines the effective column length in inches and p is the 
radius of gyration, to be calculated as 


P = 



(10.3) 


To avoid tedious computations but still to make rational assumptions for the column 
ends, working design formulas can be developed for specific applications. Examples 
of such formulas for steel construction are given in Tables 10.1 and 10.2 [37]. These 
column unit stresses are based on a factor of safety of 1.80. The columns, defined 
as having pinned ends, axe not considered to be completely unrestrained because 
there is always some frictional resistance present in hinges and pinned supports. 



